Time-course imaging of therapeutic functional tumor vascular normalization by antiangiogenic agents.
We describe here new technology that enables noninvasive imaging of therapeutic functional normalization of tumor blood vessels by antiangiogenic agents. Noninvasive variable-magnification in vivo-fluorescence imaging as well as fluorescence tomography was used to visualize functional vessel normalization. Changes in the same vessel before and after drug treatment were imaged with high resolution in real time. Differences in vascular responses to the mTOR inhibitor rapamycin and to an anti-VEGF antibody were functionally imaged. Tumor vessel normalization was shown by significantly reduced leakiness and subsequent improved tumor delivery of Paclitaxel-BODPY as well as by normalized morphology. The tumor vascular pool agent, AngioSense(750), was retained only in tumors after either anti-VEGF antibody or rapamycin treatment, as visualized by noninvasive fluorescence tomography. The antiangiogenic therapy normalized vessels, which significantly enhanced the antitumor efficacy of paclitaxel because of increased drug penetration throughout the tumor. The optical imaging technology described here is thus a powerful, noninvasive, time-course imaging tool of functional tumor vessel normalization and its therapeutic consequences.